.
The effect of NCT8 on frameshifting on M1-VPK, A-VPK, and F-VPK mRNAs …S8 Table S2 . Rate constants of FS and NFS peptide incorporations on VPK constructs 
S2-3. Dual-fluorescence reporter constructs
The dual-fluorescent protein constructs were prepared by essentially the same procedure above. A 
S3. Preparation of mRNA and 70S initiation complex for rapid kinetics
We generated an MMTV slippery site variant with the NCTn-responsive downstream secondary structure. The spacing between the stimulatory elements was unchanged compared to the MMTV frameshifting site. The codon located two codons upstream of the slippery sequence was changed to AUG, which was used as the start codon for 70S initiation. The immediate upstream codon of the slippery sequence was changed to GGA (Gly). The slippery sequence AAC (Asn) codon was mutated to AAG (Lys). The codon following the slippery sequence UUG (Leu) was mutated to UUA (Leu).
These replacements were introduced to simplify the separation and quantification of peptides in −1
and 0 frames by RP HPLC.
The following mRNA variants were used in the purified E. coli in vitro translation assay (start codon is underlined, Stem I is indicated in bold):
M1-VPK mRNA: 5ʹ…AUG GGA AAA AAG UUA UAA AGC GGC AGU GGG CUA GCG GCA CUC AAA AGG CCC A…3ʹ F-VPK mRNA: 5ʹ…AUG GGA AAA AAG UUA UAA AGC CGC AGU GGG CUA GCG GCA
CUC AAA AGG CCC A…3ʹ
A-VPK mRNA: 5ʹ…AUG GGA AAA AAG UUA UAA AGA AAC AGU GGG CUA GAA ACA CUC AAA AGG CCC A…3ʹ
The mRNAs were prepared by in vitro transcription using T7 RNA-polymerase and purified by Table S1 . The effect of NCT8 on frameshifting on M1-VPK, A-VPK, and F-VPK mRNAs.
The translation efficiency in −1 frame and 0 frame (FS and NFS, respectively) were calculated from the end points of in vitro translation experiments shown in Figures 4C-D ; the values are mean ± SD (based on at three independent experiments). Translation was carried out in the absence or presence of 1, 5, and 10 µM of NCTn (n = 5, 6, 7, and 8) in a rabbit reticulocyte lysate (RRL) and protein products were analyzed using an anti-Rluc antibody.
The -1PRF products were identified using a respective in-frame control mRNA (INFC). FE represents the efficiency of −1PRF calculated by dividing the amount of frameshifting products (FS) by the sum of FS and non-frameshifting products (NFS). EF (%) and SD were determined based on at least three independent experiments. values were calculated by fitting the data to a sigmoidal curve using a four-parameter logistic model.
Each data point represents the mean ± SD of four replicates. 
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